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    凡纳滨对虾(Litopenaeus vannamei)是全世界三大养殖对虾之一，具有重要




的 NAGase 特点及作用。 
   以凡纳滨对虾壳膜为材料，经过 0.01 mol/L Tris-HCl (pH 7.5) 缓冲液匀浆抽
提处理，硫酸铵分级盐析纯化，获得粗酶。粗酶再经过 Sephadex G-100 凝胶层
析，DEAE-32 离子交换柱层析纯化得到比活力为 1077 U/mg 的 NAGase 纯酶制
剂。SDS-PAGE 凝胶电泳测得其亚基分子量为 83 kDa，通过 Sephadex G-200 凝
胶过滤柱层析法测定该酶的分子量约为 160 kDa，说明该酶是由两个相同的亚基
构成。酶的凝胶电泳活性染色发现壳膜 NAGase 的分子量较内脏的大。等电点
pI 约为 5.65。该酶水解 pNP-NAG 的 适 pH 为 5.4， 适温度为 35℃，酶的稳
定性研究表明在温度小于 40℃，pH 在 5.0-10.0 较稳定。这些性质与从内脏中分
离纯化的 NAGase 均有差异。伴刀豆蛋白(Con A) sepharose 凝胶柱检测该酶并非
糖蛋白。 
   进一步对壳膜NAGase进行研究。该酶在 pH 5.4的体系中催化水解 pNP-NAG
的 Km为 0.247 mmol/L。金属离子对酶活力影响结果表明：K+、Na+、Li+ 、Mg2+
对酶活力没有影响； Al3+在较低浓度下对微弱的激活作用；Co2+、Cu2+、Mn2+、
Zn2+、Pb2+有不同程度的抑制。Zn2+对该酶有较强的抑制作用，抑制效应为可逆




   酶活性基团研究结果表明：色氨酸的吲哚基、组氨酸的咪唑基、酸性氨基酸
的羧基和赖氨酸的 ε-氨基是酶的活性功能基团。半胱氨酸的巯基与酶活力有一定
的关系，酶的活力与二硫键及精氨酸残基无关。溴乙酸对酶抑制作用的研究表明















   变性剂 SDS 对酶有较强的抑制作用，尿素盐酸胍对酶活力也有抑制作用，
而 Na2EDTA 对酶活力没有影响。环境激素类物质 DBP，DOP 对分离纯化的





抑制常数 KI为 25.21 mmol/L，对酶-底物络合物的抑制常数 KIS为 73.94 mmol/L。



















Litopenaeus vannamei is one of the three most popular cultured prawns in the 
world,and has important economic value. N-Acetyl-β-D-glucosaminidase (NAGase, 
EC3.2.1.52) plays the important role in molting, nutrition assimilation and 
immunological defence of Litopenaeus vannamei. So, exploring NAGase’s enzymatic 
properties, activity control, catalyze mechanism from cuticle will beneficial to 
comprehensive understanding more about characteristics and functions from different 
parts of Litopenaeus vannamei. 
N-Acetyl-β-D-glucosaminidase was purified from prawn cuticle (Litopenaeus 
vannamei) by extraction with 0.01 mol/L Tris-HCl buffer (pH 7.5) and ammonium 
sulfate fraction, the chromatography on Sephadex G-100, DEAE-Cellulose. The 
purified enzyme revealed single band on SDS-PAGE and Native-PAGE. The specific 
activity was determined to be 1077 U/mg. The enzyme was determined to be 160 kDa 
by Sephadex G-200 gel filtration. It was determined to be a homodimer with 
molecular mass of 83 kDa. The reactive dyeing of gel electrophoresis showed that the 
enzyme molecular weight from cuticle is lager than that from viscera. The pI value 
was calculated to be 5.65 by isoelectric focusing. The optimum pH and optimum 
temperature of the enzyme for the hydrolysis of pNP-NAG (enzyme substrate) was 
determined to be at pH 5.4 and 35℃. The enzyme was active at temperatures below 
40℃, and in the pH range from 5.0 to 10.0. They are different from viscera. It was not 
glycoprotein. 
The Km of NAGase from cuticle hydrolyze pNP-NAG is 0.247 mmol/L at pH 5.4. 
The effects of several metal ions on the enzyme activity had been studied. The results 
show that: K+, Na+, Li+ and Mg2+ had no influence on enzyme activity. The enzyme 
was slightly activated by low concentration of Al3+. Co2+、Cu2+ 、Mn2+、Zn2+ and Pb2+ 
showed various degrees of inhibitory effects on the enzyme. Zn2+ has strong inhibition 
on the enzyme. Zn2+ was a noncompetitive inhibitor. IC50 and KI are 1.5mmol/L, 1.56 
mmol/L. The fluorescence excitation intensity of the enzyme also gradually decreased 
with increasing Zn2+ concentrations,but has no fluorescence emission peak red-shifted. 















The characters of functional groups of the enzyme active site had been studied. The 
result showed that: tryptophan, histidine, lysine and carboxyl of acidic amino acids 
were essential for the enzyme catalytic activity. The residues of cysteine have effect 
on enzyme activity. Disulfide bond and arginine have no effect on enzyme activity. 
The inhibition of BrAc to the enzyme was noncompetitive inhibition type, KI was 27.7 
mmol/L. 
SDS had strong inhibitory on the enzyme, urea and guanidine hydrochloride also 
have inhibit the enzyme’s activity. Na2EDTA had no influence on enzyme activity. 
Environmental hormones such as DBP, DOP have inhibitory on the purified enzyme, 
the effection are different from living Prawn. Study of culture conditions for Prawn at 
different concentration of DBP, DOP showed that the effects on NAGase activities in 
vivo are more complexity than these in vitro. They were effected by dose and time 
effect in vivo. The enzyme activity has a rising stage, speculate that DBP, DOP might 
work as estrogen that can combine with the recepetor result in gene expressed more 
relative protein of exuviate shell and others. Thus lead Prawn’s vital signs change and 
mortality rate rise. Bataine hydrochloride have inhibitory on the purified enzyme and 
the living Prawn from cuticle and viscera. The effection are more obviously on 
viscera’s NAGase. Bataine hydrochloride was a mixed type inhibitor, the KI and KIS 
were 25.21 mmol/L, 73.94 mmol/L. 
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对-硝基苯酚 p-Nitrophenol (pNP) 
N-乙酰-β-D-氨基葡萄糖 NAG 
葡聚糖凝胶 Sephadex (G-100、G-200) 
二乙基氨基乙基纤维素 DEAE-cellulose (DEAE-32) 




牛血清白蛋白 Bovine serum albumin (BSA) 
黑曲霉葡萄糖氧化酶 Aspergillus Glucose Oxidase 
鸡卵清蛋白 Albumin Egg 
胰蛋白酶 Trypsin 
二硫苏糖醇 DL-Dithiothreitol (DTT) 
溴乙酸 Bromo acetic acid (BrAc) 
N-溴代琥珀酰亚胺 N-bromosuccinimide (NBS) 
乙酰丙酮 Acetylacetone (AA) 
丙烯酰胺 Acrylamide (Acr) 
碳化二亚胺 Azodicarboxylate (EDC) 
甲叉双丙烯酰胺 Methylene-bisacrylamide (Bis) 
聚丙烯酰胺凝胶电泳 Polyacrylamide gel electrophoresis (PAGE) 
邻苯二甲酸二丁酯 Dibutyl phthalate (DBP) 
邻苯二甲酸二辛酯 Dioctyl phthalate (DOP) 
半抑制率浓度 The inhibitor concentrations leading to 50% 
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